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Separation and pyrifieaSon of a syspanslori witti magnetic micmpartlelas 

The invention relates to a device for the automatic eeparation of the sold and 
5 Hquld phase of a syspenslon and for purifying magnetic mioropartyes loaded xmth 
organic, parflcular molecular bbSc^gical or bbch^Emicai substances, which 
device comprises a process area with mechanisms which move In a cyclic 

manner for transporting the magnetic mferoparfioles m the x-dlrectlon. The 
inventbn also reiates to sample arid reagent containers for use in the device and 
10 a method for automatic separation and puriticatbn in the device. 

The investigation and/or analyses of organfc, in particular molecular bloiogfeaf 
substances by determining their chemlcai or physical properties with specifically 
developed methods Is continuously Increasing in importance. The use of an Inert 

15 carrier in the form of mfcropartides is advanlageous for the chemical analysis of 
molecular biological substances, for example blood or orine. If these 
r^^lcroparticles consist of a magnetio or magnatisabte matenal, contain a material 
such as this or are covered wrih such a material, the solid phase can be 
separatad off from a suspension wrth a magnetic field and isolated by subsequent 

20 purifying or wasiiing pre^esses w^th a very liigh degi-ee of cleanllr^ess. iMor^- 
magnetic microparlieles are sedimanted, aspirated off or deoai^ted, which makes 
comparatively complicated, long-lasting and/or frequent washing processes w^th 
at least one buffer aolutlon necessary. 

26 Loaded magsieflo mloropartlcles ara separated off according to known methods, in 
particular: m that they are dapoaited b¥ permanent magnets on the wall of a 
reaction vessel wih the formation of a cluster and are frxed there during plotting 
or deaantini of the sospenslon liquid. Durkig the removal of the suspension Nquld, 
the niagnelfe field has to he rnairilamed, whfch generally results In complicaled 

30 methods and cievtees, 

A method and a device for separating and washing magnetic solid part^ctes which 
are arranged finely distributed in liquid samptes is dasGrfced in DE 3928462 Al 
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The sofid particles are loaded with organic substances as the precursor for a 
photometric or radiometric evaluatton of patient samples in the case of 
immunoluniinomatric and Immunoradbmatrio tests. The iiqiHd samples are 
axposaci m test tubes to a magnetic field generated by parrr^anent magnets with 
5 the magnetb solid particles being attached to the Inner wmW of the test tubes. After 
a predetermined time, the tesMuai Hquid is aspirated off while maintaNiing the 
magnetic field. The separation and washing process is carried out ful^y 
aytomatlcayy In a contrnuous process and a piuraiity of permanent magnets are 
arranged on a conveying section for the test tubas. 

10 

The separation method for depositing magnatte m^cropartloles is improved 
according to EP 0806665 B1, in that according to one variant, the mlcroparttoles 
which are deposited on the vessel wail under the effect of a perrTianent magnet 
can be resuspended, after the hnsing water has been aspirafed off. w^th fresh 
15 water or a fresh reagent, and this substantially increases the purification effect 
After a certain dwell tirne, the microparticles are again attached under the 
magnetic effect of the wall of the reaction vessel and the rinsing water Is aspirated 
off again. This process can be repeated many times, 

20 US 6207463 B1 discloses a separation of magnetic mfcroparticies from a 
suspensbn, in that a rod-shaped permanent magnet, which covered by a 
protective layer except for the point, is dipped into the suspensbn with magnette 
microparticles. The magnetic mrcropartlcles attach to the point of the transfer 
element and can foe removed from the suspension soSutton when the rod is Hfted, 

25 the cluster adheres to the rod and can be dipped into a nmi llqiM phase. Thus 
pipattiog or decanting can be omiited. 

The inventor has set himself the object of providing a device and a method whbh 
aftow a fuHy automatic process sequence and can be applied easily, rapidly, 
30 reliably and economically. 



With reference to the device, the object is achieved according to the invention in 
that a first guide is arranged for supplying sample contemera in the x-dsraotion and 
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second guktes are arranged for supplying reagent containers in the y-dkection to 
the process area, wherein the second guides extend In the y-direction at an angle 
o of 30 to ISO'' to the x-direclfen. a carrier element, whicli can be iT>o¥ed fead< ar^d 
forth In Hie x-cllrBOtlor?i, comprises carrfer plates wh^oh can be lifted and lowered in 
5 the z-directbn, indivjduaffy and together, for magnetic or magnetisable transfer 
elemeMs whicli are arranged In a matrix shape, the reagent coiitai?iers can be 
posit toned according to the grid of the transfer elements by mtroductbn. taking 
place at an angle a, Into ttie process area and can be rejected by election in the 
same direction into a waste coltector. 

10 

Special and developing embodiments of tlie invention are the subject of 
dependent claims. 

Transfer elements are preferably comlgyred as permanent magnetic rods or as 
15 rod-shaped electromagnets. 

The ioy^m^Dst part of tl^e transfer elements, v^t^icti dip into the sample and 
reagent containers, b expediently covered wSh a memt^rane wt^iob can be lifted 
and lowered, oan be deposited and taken off by a fBlative movement with respect 
20 to the transfer etemants and Is preferably tubular or beaker-shaped. The 
membrane can be omSled in the case of electromagnetieally operating transfer 
elements. 

Aooording to the prior art, cyclic batches constantly run one-dlmenslonaHy In the 
2S x-directkon. AccordSng to the invention, the cyclic batches ru n two<l?miensionaily\. 
the sample containers in the x-direclion and the reagent containers, in contrast, in 
the y-direotioo.. As is conventional In the case of space coordinates, the t^o 
directions preferably have an angle a of 80^\ and they also run at right angles with 
respect to the third, vertical, space coordlr^ale z. The firBt guide for supplying the 
3D sample containers tbe x-direciion is given; It runs in the same direclfon as the 
back and forth movement of the carrier element In special embodiments on tt^e 
other hand, the y-direolion for the two gardes may vary in a relatively lar^e arigle 
range. Tte set^ond gykles expediently extend in parallei but ttey may sito spread 
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oit and/of; lising, fonn a slide. Closed reagant contalnerB, however, at the latest 
direotiy b^fom the process area, have a horizor^lal pos?ior^, so lhay can fee loadaci 
wlii a reager^l or a possible closure can il>e torn off or pa?wtraleci wifnout risk of 
the reagent leaking;. 

5 

Tl^0 relative movement of a transfer elemer^l In the fongitydinal dimctlon ttiemof 
viOmipare<i lo tns r?ien^os^ne praferaoiy t«^KOs> p?a^6 d>/ dtitei ^i^t. imsng a^o lovsersng 

of tha relevanl carrier plates or guides with oiaans which are kn0wn per sa. 
Obviously, this relaliva movement eouid partlaify also take place by means of 
10 lifting and lowermg the earner fabck located bobw for the reagent aonlalnem. M 
tiis seems less advantageous. 

The transportation of the magnetfc mfcrapartrofes in the x-direolior^ preferably 
takes place, as manlicnad, on tubuiar or beaker-shaped cavities of the rnembrane 

I S ^n the lowermost regbr^ of the tmnslar alements when the fDrward movemeni of 
the carrier plates takes plaoe in the x-dlreelion and the pulled-yp membrar^e can 
be lowe?^d into the immediately follow^ing reagent container. These mambranes 
are expendable oiaterials; they are guided to the inlet side of the process area, 
positioned during a bwering moverrient, placed on tie rearmost transfer aiements 

20 ^n Ihe X 'dir^ctbn and entrained. It r^yst be possible to position tt^e membranes ia 
tba reagent containers, about halfway yp the maximum litmg height of the 
transfer alemants, with and wthout an ir^troduoed transfer element. For tlie 
continuous supply of membranes to the inlet side of the process area, a third 
guide is provided which, with respect lo the x-dlreclion, lias an ariigla of preferBbly 

25 SO to 120^, Tfte membranes are designed such thai tiey can be IntrDduced ?nta 
the sample and reagent containers; in other won^s they are the sarr^e, m 
particular, with respect to number and form of the cavities. The membranes are 
also designed, like the sample and reagent containers, praferabl^ as injection 
mouldings or deep-draw parts made of plastics material. 

30 

The containers and the membranes are substantially strip shaped, stackable 
cassettes with a plurality of beaker^shaped cavities corresponding to the grid of 
the tiBHSIsr ai^nisuls sn the oarrief elantentv 



Will: regards to the method for aylornatteally separating the solkl and iquld pliase 
of a suspensiof^ and fer pyrrfying iie sold phase, tlie ol^ject of the InvertJon Is 
achieved Ir'i that the forward movement of tho carrier element In the x-dlreotbn 
5 takes place with tha use of permanent magnMIc rod^ as trar>sfer eiemarits with 
loaded, pylled-up meniforanes or with the use of rod-shaped elecfromagnets with 
the current awfehed on, and the backward movement coynler to the x-dlreotfon 
lakes pJaoa with the use of permanent magnetfc rods as tranafer elements witlioyi 
membraoes or with the use of rod-shaped etectmmagnats w^th the current 
10 switched oft. Special and developing embodiments of the method are the subiect 
of dependerrt dates. 

Firstly, tha filled sample containers are preferably guided intermittently or 
continyously on the lor^gitudlnel side In the x-dlrection and the reager^t oontalnei^ 

15 with dtfferer^l or at most partially the same filings am guided continuoysly Iri tha y» 
direclton at the e?id faca to the pmoees area. With eaol^ inltmtlon of a new 
operating cyole. one memhrane In each case is put o^er the ream>ost transfer 
elerT?ents in the x-direction, configured as parmanant magnetic rods, the latter am 
lowered into tlie sarr?ple container disposed at the process ama and, after 

20 attachment of the magnetic micmparicles ta the membrer^e, the transfer elernaniB 
with the membrane am mised from the syspensior? liquidSv The carrier elemeM is 
displaced forward in the x-d^reollon by a grid ynit, corresponding to the spacing 
between h¥0 reagent containers, the particle4ree sample container is ejected into 
a waste oontainers The filled reagent containers are simultaneously introduced 

25 ^nto the process area, the carrier eler^ient wrih the transfer elements Is lowered 
into the reagent container, the tmnsfer elements are pulled out of the membranes, 
the attached magnetic micropartteles are resuspended and the suspenston mixed. 
The Irar^sfer elements are retiirned by the spacing a counter to the x-direchon^ 
while the membranes remain in their poslllon.. 

30 

On each movement of the carder plates in the x-dlre^on, the rmmbr^nes are 
entrained by one grid unrt, the spacing a, and ai the end of the prooass area, 

siadBd Into a wasia container. The fast reageri comainer in the xnllmcion, 
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eieclad from the prooass area, supplied for aniy further use which is known p^r 
x^a, for eKampSa cheiiifcai analysis. 

Ill the case of tra^nsfar atements v*.^hicli are ccmlgymd as rcd-shapad 
5 etectromagnefe, without a membrane, the current is switched on for loading with 
micmpartldes and smfitcl^ed off for resuspension. 

One working cyote preferably lasts 2 to 4 min. The duration of one working cyote 
is as low as possible for aconomfe reasons, oyrrently about 2 min can be 
10 achieved, 

Wfth a full working load, 6 to 10 reagent containers am slmyltaneouely pushed 
into the process area. All the reagent containers preferably have different 
reagents, wih pure water or aii organic soluiioil also being calied a reagent, 

16 Obviously, however, sequences with Individual or repeating reagents may he put 
together. Within the same reageni container, the cavities always have the sanr^e 
reagent. If not all the channels (48 In Fig. 17) are occupied by reagent cor^lainers, 
the frontmost channels m the x-direoilon remain empty. The releotlon of the 
membranes ar^d the further use of the frontmost reagent container takes i^lace as 

20 If It were In the fror^tn^ost cbanneL 

The mteropartloles used, as the narrte slates, have dimensions from one to a 
pSurallty of micrometres and they may also have fraclfons of a micrometre and 
should then correctly be calfed nanopartlcles. For the safee of simplicity, however, 
25 the term micropartldes will be used for all particle s^^es, Tlie cavities of the 
sample and reagent oontalners generally have a volume of 1 to 3 ml 

The advantages of the invention can be summahsed as follows. 

30 - The devloe according to the invenilon can ba operated fully autcmalically. 

t he method w^th the working cycles allows all rhe cavlttes to be in action 
during the entire process. 
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Numeroya modutes, generally six to ten, can operate simultaneously, 
which means maxJmym working productivity. 

The matrk afranpemarrl allows an opltoally de^se arraiigement, refuting 
In a fuither Inci^ase in productivity. 
S - The method allows contjnuous processir>g of samples. 

The mvenlfen will be deacrifoecl more detail wth the aid or embodiments shown 
in the drawings, whtoh are also the suopct of dependent claims. In the drawings, 
schematically: 

10 

Fig. 1 shows a perspeotlve vtew of the devloe, 

Fig 2 shows a vertical section ifn the x-dlrectton tlirough the prooes-s area, 

15 Fig. 3 showB a layout of the device at te beginr^ing of the process. 

Fig. 4 sliowa a vertioal section in the x-directlon through the process area with the 
posltlor^d sample cor^taber, 

20 Fig. S show^ a sybsequent process step according lo Fig. 4, with the permanent 
magnetfe rods dipped ir? the sample container, with membrar^es, 

Fig. 6 shows a next process step according to Fig, 5 with a earner element 
dteplaced the x-diractbo, 

25 

Fig. 7 shows a layout of the device after filling of the first reagent container, 

Fig. 8 shows a furlher process step according to Fig. 6 with the permanent . 
magnetic rods pulled up and the membrane in the first magent container, 

SO 

Fig, 9 shows a furlher variant with a carrier elemeni i-etyrned In the coynter 
direction lo the x-direotlon, 
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Fig. 10 shows a further method step according to Fig. 8 with the second 
membrBne in place. 

Fig. 11 shows a further method step according to Fig. 10 with iowered permanent 
5 magnetic rods, 

Fig. 12 shovifs a further layout witli an ejected first reagent container, 

Fig, 13 shows a further layout of the device with the carrier element moved 
10 foward m: the X"dNeotton, 

FSg. 14 shows a further method step according to Fig, 13 witli the carrier elenieot 
displaced in the x-directlon, 

15 fig. 15 shows a further layout after a piumiity of method steps with the first 
reagent co?>tainer In the end position, 

Fig. 16 shows a last layout with an ejected reagent oontak-ser and membrane, 

20 Fig, 17 shows a part^aHy cut away perspective view of a carrier biock, 

f ig, 18 shows a horizontal section through a magnetic m?xer, 

Fig. 19 shows the magnetic mixer according to Fig. 18 in the other position, and 

Fig. 20 shows the lowermost regbn of a cavity of a sample or reagent container. 

A perspective view of a device 10 according to the mventbn with the preferably 
right-aogled space coordinates y and z substantialiy comprises a central 
30 process area 12, where the separation and purifying processes take place, first 
guides 14, Indicated only by dashed imes, for sample containers P and second . 
guldm 18 for reager^t cor^tainers R, The first guides 14 in the x-directlon and the 
second guides 18 \n the y-directton have an angle a of 80% in other words extend 



9 

m n0t angles. Both the samples F ar^d the reagent containers R are siibstetially 
sinp-shaped and liave tyibylar or bealcer^shaped caviies 22, which are produced 
by Injection moulding from plastics m^rlal, fie sample oontalners P an<^ reagent 
containers R being yentloal. A peripheral Oanga 16 does not only s^bSise the 
5 oavities 22, it also used for guidanca and holding. 

The process ama 12 is limited in lis honzonlal extent: largely by a carrier element 
24, whioti cor^smis of three oarrfer plates 24a, 24b arid 24o. The entire carrier 
etement 24 is lifted and lowered in the z-direcgon with the lowermost narriar piate 

10 24a, and the drive end the control forth^s are Implemented with means which are 
known per ae. like the drive tor supplying the sample containers P and the reagent 
containers R. The carrier plates 24h and a4c can be Ifted and lowered logelher. 
but also Individually, resulting in a relative displacement In this case, the transfer 
elements 28, which are configured as permanent magnetic rods, are pushed Into 

1 5 the membranes M or pulled out therefrom. 

The carder element 24 has a predetemilned grid of holes 30, wtiich are 
penetrated by permanent magnetic rods 28. These have peripheral collars, which 
rest on the carrier plate 24o. The membranes y are basically conflgored like the 

20 sample oontalners P ar^d fBagent: contair^ers R, byl the canities 32 are generally 
cyllndilcai A prepared membrane M ^s supplied from the front left with a third 
guide, which m not ehown lor the sake of olarity. The membranes M are received 
at the entry to the process area 12 and conveyed dunng each working cycle by 
fte grid distance a m the x-dlrection. This takes place by means of dispiacema^it 

25 on a horizontal pair of rails 36. 

Dunng each working cycle one filled sample container P, on the longitudinal side, 
reaches the process area 12. Magnetic mteropartlctes (78 In Fig. 201 attach to the 
memhranes M or its cavities 32 at the frcntmosi sampte container P in the x>> 
39 dtect^on, when the permaneni magnetfc rods 28 ^ntroducad> Theee 
rnfcmpartfclas are conveyed stepwtee torn reaganl: conlalnar R to reagoni 
container R by way of the membranas y , with il being possible to resuspand the 
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atiached mlcroparllctes In eact^ working cycle. The sample oonlainem P are 
ejected rn the y-dlrecllon ar>d oollec^d In a waste oontamer, not showri. 

The reagent cor^talnem R whidi are supplied in lha y-direcilon liava also beei^ 
5 illed In-line. If preassembied, f^ied reagent containers R am ysad, these are torn 
open or penetrated in the M region diracliy before the process area 12, so a 
memforar^e M or the peiinaneiit magnetic rods 78 oan foe supplied. The 
mechanisms for filling or opening are arranged in or on a housing 38 which can 
also be lifted and lowered in the z-d^roction. In the wori^ing cycfe. in the present 
10 case, six magent containers R are intraduced Into the process area 12 and the 
used containers are ejected In the y-directbn into a waste collector. Nether 
sample containers P nor reagent containers R are guided In the x-d^reolion 
through the process area 12. 

15 In each working cycle of about three minutes m duration, 48 samples are 
slmuftaneoysly separated or punfled or washed. Per working cyote> ^Ight samptes 
leave the process area 12, ^n other words about 160 samples in an hour. 

Iri Rg> Z, the process area 12 Is shewn at tia t>egirinlng of a wiping oycle. The 
20 carrier plalas 24a and 24b are Hfted to such an e.s<tent that the mambranes M am 
located above the leva? of the suspension 40 In the reagent containers R. The 
uppem^QSt carrier plate 24c lilted to such an extent that the parmanent 
magnetic mds 28 are pr^otically pulled out of the men^branes y v The frontmo^t 
sample contamer P in tha x-dlrectbn, the advance dSraction, is still outside the 
25 process area 12. 

A holder 34 with a rr^emhrane M is moved to *e ptt^cess ar^a 12, and th^ 
membrane M can be put over the permanent magnetic rods 28 in the ^-dlmctlon. 
This Is the first process step of a working ofola. The path of the membranes y 
30 lihraogh the entire process area 12 m the x directfon Is indicated by arrows 44. 

Channels 48 for the reagent containers R which are Inserted from the rear, 
postfened in the working position according to the grid of the permanent magnetic 
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mda 28, and aiedtad to toni, which channels am open on arthar side, extend 
perpendicularly to tha K-dlreclion in the oarrfer block 46, ConHgumd an 
atlernating maimer with respect to channels 48, wh^ch are open laterally and 
upwerdif are recesses SO, In which beams 52 which cati be pusliecl back arid 
5 ferlh, Le. perpendfcylarli? to the drawing plane, in the y-dlreetion, are arranged, 
with permar^ent magnets, shown later In detail, for mixing the suspension 40. 

A laycyt aooord^r^g to Fig. 3 shows - viewed from the top - the prooesm area 12, in 
which nathef sample oontainars P, nor reagent containers R, nor memfcranes y 
10 are introduced. A sample container P1 placed according to the grid in the 
direction at a spacing a is covered by a membrane Ml. which pel over the 
permanent magnetic rods 28 from feetow; A byffer section 53 conlalns the sample 
containers P2 to PI, which are led in by the filing slatlon 54. 

1S In the y»dlrection, ^Ix reageni coiitaters RU to RS>1 have been pushed at the 
end face to tha pmoaes area 12. in this positlon^ the reagent oontalners R are 
opened or filled with reagents. The reagent containers R of a buffer sactbn 58 are 
deslgnafed by R2J to 

20 Fig. 4 shows the slteapon according to Fig, 3 in vertical section In the x-dlrectlon. 
The rearmost permanent rtiagnetic rods 28 In the x-directlon have the membrane 
y 1 piit over from below. In the x-direclion, the Irontoost sample container PI le 
lined up at the procese area 12. The latter located preoisely below the 
membrane The holder 34 of the membrane Ml ejected and disposed of 

25 after th^a membrane y 1 has been lifted, and this is indioatad foy an arrow. 

In F?g, 5. the pair of rails 36 and the earner element 24 are comptetefy lowered In 
the direction z and the membranes Ml are dipped witli the inserted perrnanenl 
magnetic rod 28 Into the scspenslon of the sample container F1 placed on the 
30 longitudinal side at the proaess area 12. Under the action of the permanent 
magnetic rods 28, the magnetic niicrDparticfes of the auspension seflla on the 
membrane Mi and remain scspended on the mambrane 28 when the pair of rails 
36 and Ihe earner element 24 are raised. 
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Fig.. 6 shows the pair of rails 36 aiid carrfer elemeM 24 which have been raised to 
the dagme. In tis position, the carrier element 24 has been displaced In 
x-direciion by ttie grid spaohig a. The rearmost parnianent magnetic rods 28 in the 
S x-dkection wrih the membrar^ Ml plBce4 over are no\¥ precisely above the 
reager?!: container R.U whbh has been introdyced In the mear^lime. The 
membrane Ml has been pushed ^nlo this position according to Fig.. 6 In the pair of 
rails 36. The magent container 1.2, aacorxling to Fig. 7, has slipped from the 
buffer section 58 Into the buffer season 52 whore t Is fyied witri reagents or the 
10 seal is pushed In. The reagent contamar R13 has been moved up Irrto the buffer 
section 58. 

Compared to the layout according to Fig. 3. the sample container PI has been 
pushed away in the y-dlreolion and fails into a waste collector, not shown. This Is 
IS Indicated by an armw 60. 

ft is shown in Fig. 8 lhat the carrier elamexnt 24 with the carrier plates 24a, 24b 
end 24o are towamd to such an extent tliat tlie Irrst memferane Ml has been 
dipped into the megent oontamer R1>1. Under the magnetic effect, the 
20 mteroparticles oolfect on the surface of the membrene M1. Afler a reactton time of 
about 1 minute, the earner plate 24c vvifh the panTianant magnetic reds 28 b 
pulled out of the membrane Ml A magnetic mixing mechanism 62 is now started 
up. Tlie magrietie mfcropartlcles am released by the mixing mechanism 62 from . 
the membrane M1 and are resuspendedv 

2a 

In the next working step accordmg lo Fig. 9, the oomplete carrier element 24 is 
raised until the permanent magnetfc rods 28 are completely removed from Ifie 
membrane M1 which was also raised with the pair of rails 36. A second 
membrane M2 Is then provided. The carrier element 24 can now be returned 
30 counter to the x-drrection by one gr^d unit a and the rearmost parrnanent magnetic 
rods 2B in the x-dlroetlon ara now precisely above the provided second membrane 
M2. 
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In the subsequent method stap acco^xJing to Fig. 10 the carrter etemant 24, 
coiisl^ng of the thma earner platan 24a, 24b ar>d 24c, am moved down in the 
drection, ynlil the sm::^ond to rearmost permanent magnatfe rods 28 ir^ the 
dtectbn ha^?e been dipped into the first membranes M 1 the workmg position. At 
5 tha same tJme, ilie saeond membranes M2 are put over ll>e permarwnt magnetic 
rods 28. 

In Fig. 11, thrae process slaps are combined. Firstly, the holder 34 for the second 
membrar^a ^2 removed, whfch is diaractensed by an arrow. Then, the second 

10 to frontmo^t sample oontalner P2 in the x-dlrootion is guided to the process area 
12. and finally the carrier element 24 is lowered to such an extent that the f]mt 
membmne Ml Is dipped ir^lo the first sample container P1J and the second 
membrane is dipped into the second to frontmost sampla container P2 and the 
correspondmg permanent magnetic rods 28 have been lowered into the 

15 membrane The microparlloles ara now attached to Ihe two firsi membranes 
M1, fMI2> When llie permanent magnetic rods 28 are pulled up, they can be 
removed fern the liquid phase of the sospensionv The micmpartlcle-free reagent 
oontalner R1,1 can now be puslied out of the procees area 12 in the y-<JliBctlon 
and ihfe is shown in the layout of Fig, 12. Only the first membrane Ml remains in 

20 tie process area 12. 

Acconiing to the foHowing layout shown m Fig. 13, the second sample conlamer 
P2 Is also elected In the y-dlreotion and fed to the waste colledor. The process 
containers R1,2 and R2A are pushed up Into the process area 12 and positioned 
25 below the membraiies y 1 and M2. 

According to Fig. 14, the carrier element 24 with the permanent magnetic rods 28 
and the membranes Ml Is pyshed forward by a gr^ unit a in the x-diraaton and 
than lowered as a whole In the E-direction until the membranes MA and M2 are 
30 positioned In the hvo tIrBt reagent containers R1>2 and R2J. The rnagnetic 
micropartlcles are now collected on the outer wall of the membranes and fet2 
and are altaohed. In this new working cycle started with Fig. 9, the procedure is 
now as bi the pmvlous working cycle: lifting thB permaoeni magnetic rods 



14 

mkfeg the mlaasmg magoatic micmpaftfetes eta Each new workirig cycle Is 
started witl^ tha placing of a membrane M and the removal of the samples from 
the frot^ti^iOSt sample oontainer P lined up in the K-dimclion, on the longitudinal 
side at the process area 12. 

5 

In the layout according lo Fig. 15, the membrane Ml has reached the last v^erkrr^g 
position in the M-d«rectiori in the process area 12. The treatment of the samples 
has been oompleted; all the provided operations have then been earried oiit Only 
In Ihis canfigu ration is the device fully operable. 

10 

In the layout according lo Fig. 1S, ?t shown that Ihe first rnambrane Ml wlilch 
has run throygh all the working cycles, is fed lo the waste coyector after election 
from the process area 12. The reagent contamar 6.1 with the result: of the six 
worthing cycles, on the other hand, is supplied for use, which Is indicated by the 
15 arrow 

F^g. 17 shows a carrier block 46, which has been broken open for the sake of 
clarity, of the process area 12, There are six continuous channels 48 which are 
open at tiie lop, for the passage of the reagent containers VW^en passing 
20 tliroygh, the reagent containers R slide with their peripheral flange 16 In opposing 
grooves 66 In the eide walls 47 of the channels 48. 

Pro¥i<led between the channels 48 of the earner biock 46 are further recesses 68, 
which alternate with the channels 48 and are closed on tha ar^i fece 70 «^ the 
25 carrier block 48. The reoasses 68 are used for receiving beams 72, which can be 
poshed back ar^d fbr^ in the y-direclbr^, with mlegrated pen^^anent magnets 74. 
The perrnanent magnets 74 are arranged in the regfon of the oavitbs 22 of the 
reagent containers R and are used for mixing the resuspended magnetic 
micropartioles 76, 

30 

As can be seen from Fig. IS and 19. the beams 72a, 72b which can he moved 
hack and forth are arranged on either s^de of the cavities 22 of a reagent 
ooiilainer R. The permanent magnets 74 are arranged in the double apaoeg of 



IS 

the cavities 22, Wh^ii switching on, there is a raiativa movement between the 
permaneril: magnets 74 and the cavities 22. The mscroparticfe^ 76 which are 
attachad on om side, change s^de, so an effective niixhig effect Is produced. The 
elfeol can be Improved m that the cavities are configured so as to be ^liptioal, 
5 oval or rectangular wUh round short sldes> 

Fig. 20 shows a greatly enlarged view of tlie lower region of a oaviy .22 with a. 
suspenston 78. The lowermost region of a permanent magnetic rod 28 covered 
with a beakar-shapad membrane The permanent magnets 28 have the affect 

10 that the mfcropartides 76 colfect on the membrane y or Ss cavities 32. If the 
membrane y is removed together with the permanent magnetic rods 28, the 
mloropartioSes 76 are lifted from the practically particle4ree suspension ?8. It on 
the other hand, the permanent magnelio rod 28 is re?-noved and the a>emhrane 
left, the micropartldes 76 are released again from the membrane By mixing, 

IS for e^mple aa ahown m Fig, 18 and IS, the relaasa prooass can be acceteratad 
and the mixing effect improved. 



